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Metformin 850 mg twice daily was added to the 
insulin regimen upon complete remission of her 
hypervolemia. The presence of congestive heart 
failure is a well-known contraindication to metfor-
min therapy, but because the patient had no cardiac 
dysfunction, metformin was administered as an ad-
junctive therapy.

One month after discharge from the hospital her 
echocardiogram revealed no abnormality, except for a 
10 mitral regurgitation. The patient has remained well 
and has not developed any new cardiac/respiratory 
sign or symptom for the following 16 months while 
on insulin plus metformin, salicylate, quinaprile and 
simvastatin therapy. In order to exclude the possibility 
of a silent ischemia, a myocardial perfusion scan with 
201-Thallium was obtained at the 13th month, which 
revealed no major perfusion defect.

Discussion

The case we herein present developed anasarca 
(peripheral plus pulmonary edema) 133 days after 
starting rosiglitazone in combination with insulin. 
During the clinical presentation of anasarca, left 
ventricular systolic functions were still preserved. 
Additionally, except for a mild mitral regurgitation, 
there was no abnormality in echocardiogram includ-
ing diastolic function. Thus, the patient developed 
anasarca, which does not seem to be of cardiac origin. 
Her hypervolemia induced by insulin plus rosiglitazone 
was not surprising, but anasarca including pulmonary 
edema, despite normal left ventricular function, is 
not a well-known entity.

Since 1999, including the premarketing clinical tri-
als, several cases presented edema due to congestive 
heart failure (CHF) while on thiazolidinedione.1-5 The 
underlying mechanism of thiazolidinedione-induced 
CHF seems to be an increased retention of water 
and sodium, and the resulting edema depends on the 
status of background cardiac function.3,6 Hence, other 
mechanisms not related to cardiac function, such as 
altered endothelial permeability and peroxisome 
proliferator-activated receptor-γ-mediated expression 
of vascular permeability growth factor, could also 
contribute to the development of edema.1-3 The latter 
mechanisms suggest a role for capillary leakage, which 
is not related to the cardiac function.7 In support of 

this, two cases of anasarca (on troglitazone therapy) 
and two additional cases of only peripheral edema 
(on rosiglitazone therapy) with normal cardiac func-
tion, as well as two cases of anasarca (rosiglitazone 
and pioglitazone) with only diastolic dysfunction (but 
not systolic dysfunction) have been reported in the 
literature.4,8-10 To the best of our knowledge, this is 
the first report of life-threatening acute pulmonary 
edema associated with normal left ventricular func-
tion related to rosiglitazone therapy.

Our patient developed an anasarca 36 days after 
the –microbiologically unproven diagnosis of com-
munity– acquired atypical pneumonia. Cheng et al 
have reported a similar but more severe case involv-
ing anasarca and adult respiratory distress syndrome 
(ARDS) of a subject on insulin plus pioglitazone 
therapy.10 All the cultures including respiratory se-
cretions remained negative during their patients’ 
hospitalization.10 ARDS is characterized by increased 
permeability of the alveolar-capillary membrane 
and the accumulation of protein-rich pulmonary 
edema.11 It is thus possible to speculate that a previ-
ous and/or concurrent inflammatory process in the 
lung parenchyma during thiazolidinedione therapy 
could precipitate the pulmonary edema, despite 
preserved cardiac functions, against a hypervolemic 
background. Furthermore, the lung-injuring potential 
of thiazolidinediones in a given subpopulation of type 
2 diabetics requires further research.

Insulin itself has also been implicated in causing 
localized or, rarely, generalized edema.12 Kalambokis 
et al recently reviewed the clinical characteristics 
of insulin edema through reported cases or small-
numbered series (Table 1).12 Because of the resolv-
ing and subsequently non-relapsing course of the 
anasarca, despite on-going insulin therapy, we have 

Table 1. Clinical risk factors for insulin edema# 

Age 20-40 years
Type of Diabetes Type 1
Glycemic control Poor >strict 
Nutritional status Malnutrition
Diabetic duration New-onset diabetes
Duration of insulin therapy (mean) 9.2 years
In Insulin dosage High dose >low dose
#Adapted from Kalambokis et al12




